Abstract
Introduction

36
Long-term environmental change as a result of rising atmospheric CO2 levels are 37 projected to have significant impacts on marine organisms, especially those with calcified 38 body parts (Kroeker et al. 2010 ). Simultaneously, the risk of exposure to acute periods of 39 high-CO2 conditions is also increasing, due to coastal / marine processes (e.g. tides (Abril et 40 al.), upwelling (Lachkar 2014) ), land runoff (Strong et al. 2014 ) and the development of 41 engineering activities such as carbon capture and storage (Blackford et al. 2015) . Research 42 has shown that the rate of environmental change is critical in determining the extent of 43 organismal damage, and that acute high-CO2 exposures can have long-lasting effects (Burdett 44 et al. 2012, Kamenos et al. 2013 ). However, our understanding of how marine ecosystems 45 (rather than individuals) impact, and are impacted by, acute changes in ocean carbon 46 chemistry is poorly understood (Pfister et al. 2014 ). This is despite the known importance of 47 key biological processes such as calcification, photosynthesis, respiration and nutrient uptake 48 in driving marine ecosystem variability.
49
In the natural environment, an organism's response to environmental change is mediated 50 by community dynamics within the ecosystem. Failure to take these community-level 51 interactions into account prevents macro-scale predictions of future ecosystem change 52 (Queirós et al. 2014 ). To date, the majority of acute or chronic environmental change 53 experiments have focused on one, or maybe two, environmental factors (e.g. increased CO2 / 54 temperature), and consider organisms in isolation (Riebesell & Gattuso 2015) . However, 
75
One of the potentially most susceptible groups of organisms to both long and short-term of coralline algal habitats is currently unknown, despite the real-world relevance of this 82 question compared to laboratory-based single organism studies (Gattuso et al. 2014 ).
83
Coralline algal beds are listed as 'Vulnerable' or 'Endangered' by the IUCN (Gubbay et al. Here, we investigated the effect of acute in situ CO2 enrichment on key community-level, Diel-scale pulsed release of CO2 can occur from aquaculture infrastructures due to periodicity 107 in fish metabolism, e.g. after feeding (Forsberg 1997 , Zakęś et al. 2003 . In addition, the 
Materials and Methods
116
Study site and experimental set-up 117 The experiment was performed on a coralline algal bed in Loch Sween, on the west 
132
Chambers were individually connected to the surface via a flow-through system, 133 which continually pumped water through the chamber via the surface at a rate of 120 L hr -1
134
(Swell UK Filter pump 5000). Pumps were located perpendicular from the chambers in 135 relation to the tidal current, to prevent the re-pumping of water through the system. CO2 surface, prior to the water being directed to the main in situ chambers. pH (total scale) of 138 water in the mixing chamber was monitored using a pH probe (VitalSINE, daily 3 point Figure S1 ).
222
Net photosynthesis / respiration (dissolved oxygen)
223
At ambient conditions, an average net uptake of O2 (i.e. net respiration) was observed, Table 2 ).
253
Net benthic flux of phosphate, but not nitrate, was significantly correlated with benthic dissolution, impacting their contribution to coastal CO2 flux (Davoult et al. 2009 
